Effect of angiotensin converting enzyme inhibition on cardiovascular regulation during reflex sympathetic activation in sodium-replete patients with essential hypertension.
In order to investigate whether angiotensin II (Ang II) may contribute to cardiovascular regulation through facilitation of the adrenergic function, we examined the haemodynamic and humoral effects of the application of lower-body negative pressure (LBNP) in sodium-replete patients with essential hypertension before and after acute and chronic angiotensin converting enzyme (ACE) inhibition. We measured the changes in blood pressure, heart rate, central venous pressure, forearm blood flow, plasma noradrenaline, renin activity and Ang II induced by LBNP of two different magnitudes: a milder one deactivating predominantly the cardiopulmonary receptors (mild LBNP), and a greater one deactivating both the cardiopulmonary and the arterial baroreceptors (strong LBNP). We found that during mild LBNP systemic blood pressure was maintained after acute and chronic ACE inhibition, as in control studies; however, the decrements in forearm blood flow and the increments in forearm vascular resistance caused by LBNP were diminished after ACE inhibition (the latter by 69 and 67%, respectively, in acute and chronic studies), in spite of the fact that the falls in central venous pressure and the increases in noradrenaline (NA) were similar to those observed in control conditions. During strong LBNP, the fall in systemic blood pressure was greater after acute and chronic ACE inhibition than in control conditions and was associated with a reduction in the response of forearm vascular resistance similar to that observed during mild LBNP, while the increments in NA were again superimposable to those seen before ACE inhibition. These alterations in the haemodynamic responses to LBNP induced by ACE inhibition were associated with significant increments in basal plasma renin activity and with marked reductions in Ang II. These findings suggest that even in the sodium-replete state, Ang II exerts a facilitatory action on adrenergic function that is physiologically relevant for the regulation of forearm blood flow and the maintenance of blood pressure during the application of gravitational stresses.